Involvement of CCL3/CCR5 Signaling in Dorsal Root Ganglion in Remifentanil-induced Hyperalgesia in Rats.
Several mechanisms of remifentanil-induced hyperalgesia in spinal cord mainly have been explained such as N-methyl-D-aspartate receptors activation, but the mechanism in dorsal root ganglion (DRG) is poorly understood. It has been reported that CCL3 may be a regulator in both inflammatory pain and hyperalgesia. In this paper we explored whether CCL3 and CCR5, the mainly receptor of CCL3, play a role in the remifentanil-induced hyperalgesia in DRG by using a rat model with remifentanil administration. The von Frey test and hot plate test were performed to measure the different threshold to evaluate mechanical and thermal hyperalgesia. Real-time polymerase chain reaction and Western blot analysis were used to evaluate time course of CCL3 and CCR5 expression in DRG after remifentanil infusion. The changes of glial cells and the expression of CCL3 and CCR5 were detected by immunofluorescence assay. Finally, intrathecal injection of CCL3-neutralizing antibody and maraviroc, the CCR5 antagonists, were used sevoflurane to confirm the role of CCL3/CCR5 signaling in the rat model of remifentanil-induced hyperalgesia. Remifentanil infusion profoundly increased thermal and mechanical hyperalgesia from 2 to 48 hours according to paw withdrawal latency (PWL) and paw withdrawal thresholds (PWT) (mean±SD, hyperalgesia vs. control, 17.4±0.91 vs. 8.5±1.46 s; 20.1±0.32 vs. 9.6±0.5 g, n=8). Moreover, the expression of mRNAs and proteins of CCL3 and its receptor CCR5 in DRG were dramatically increased after remifentanil infusion as compared with the normal saline group. We also found that CCL3 and CCR5 were colocalized with glial cells or neurons. Furthermore, intrathecal injection of CCL3-neutralizing antibody (mean±SD, hyperalgesia vs. control, 17.4±0.91 vs. 8.5±1.46 s; 20.1±0.32 vs. 9.6±0.5 g, n=5) and maraviroc(mean±SD, hyperalgesia vs. control, 17.4±0.91 vs. 8.5±1.46 s; 20.1±0.32 vs. 9.6±0.5 g, n=5) were able to suppress remifentanil-related thermal and mechanical hyperalgesia according to behavioral test. The results highlighted the fact that CCL3 and its receptor CCR5 in DRG might contribute to remifentanil-induced hyperalgesia. Thus CCL3/CCR5 signaling may be further considered in the development of new therapeutic strategies.